Background/objectives: Testing for Chlamydia trachomatis (Ct) is less accepted in people of non-Dutch ethnicity than Dutch people. We offered additional Ct and gonorrhoea testing through our outreach sexually transmitted infections (STI) prevention programme to determine whether this intervention strategy is feasible and efficient. Methods: Outreach workers offered test kits to women and men aged 15-29 years, in group and street settings and in a vocational training school. Demographic and behavioural data and characteristics of non-responders were assessed. DNA was isolated (using the MagNA Pure LC system) from urine and tested using the Cobas Amplicor test. Results: Among sexually active people, the test rate differed by venue (groups 80% (74/93), school 73% (49/67), street 17% (49/287); p,0.001). There was no difference in test rate between group and school settings by gender or ethnicity. Ct positivity was 14.5% (25/172); women 20.2% (20/99) versus men 6.8% (5/73); p = 0.01. Ct positivity was highest at school (24.5% (12/49)) and among Surinamese/ Antillean people (17.5% (14/80)). Treatment rate of index cases and current partners was 100% and 78%, respectively. Conclusions: We found a high acceptance of chlamydia testing in group and school settings in both men and women of non-Dutch ethnicity. The prevalence indicates that we have accessed high risk people. Outreach testing and is feasible and most efficient in school and group settings. School screening may have an impact on community prevalence of Ct infections.
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T he most prevalent bacterial sexually transmitted infections (STI) in developed countries, Chlamydia trachomatis (Ct) infection, can progress to pelvic inflammatory diseases (PID) in women with sequelae such as ectopic pregnancy, infertility, and chronic pelvic pain. 1 Improved detection methods of Ct in urine allow community based testing in both sexes, including home based testing, 2-10 school based screening, 11 12 and tailored community outreach testing. [13] [14] [15] [16] [17] [18] [19] [20] [21] In a home based Ct screening project targeting 25-29 year olds, we found non-Dutch ethnicity, particularly Surinamese/ Antillean origin, a predictor for infection. 9 22 Participation in screening was less in people of non-Dutch ethnicity than of Dutch ethnicity (31% versus 42%, p,0.001). 9 22 Rotterdam is a multiethnic city; 45% of the inhabitants are of non-Dutch origin, and 27% of these are of Surinamese/ Antillean origin. We were therefore interested to develop alternative strategies to reach people of non-Dutch ethnicity for chlamydia testing, and conducted a pilot screening project for 15-29 year old youths as part of our community STI prevention programme in Rotterdam. This ''STI prevention PLUS'' project also included gonorrhoea testing. We aimed to determine whether the intervention strategy of outreach testing is feasible, and technically efficient (response rate and Ct positivity) in various outreach settings.
METHODS
The municipal health service (MHS) in Rotterdam has outreach projects targeting populations at high risk for STI/ HIV. Youths, particularly of non-Dutch ethnicity, are approached by outreach workers in three separate venues: group settings (for example, projects for Surinamese/ Antillean immigrants, Surinamese/Antillean and African women, teenage dropouts of all ethnicities), street settings (for example, street corners, parks and underground stations; majority are men and of non-Dutch ethnicity), and sessions at vocational training schools. Outreach workers belonging to the ethnic groups concerned discuss STIs and distribute prevention materials such as condoms in group and street settings. STI nurses provide STI education at the schools.
Project design and data collection
In this project additional confidential testing for gonorrhoea and Ct infection was offered to sexually active people, but others were not excluded. In addition to a verbal explanation, a leaflet was provided about chlamydia and gonorrhoea and the procedure of testing, including a waiver consent form and safe sex information. Participants received a urine sampling kit, a 13 item questionnaire concerning demographic characteristics (age, gender, education, self assigned ethnicity), sexual behaviour, symptoms of STI and history of STI testing, and risk perception for having an STI. As an incentive, all participants received a small backpack to carry the test material home. Participants could either provide first void urine on location, or mail urine later in a postage free plastic envelope. The coded questionnaire and a card with ID number, personal data (at least name and telephone number), and preferred way of receiving the result (mail, email, or SMS) were left with the outreach worker. Information was collected systematically to assess participation and reasons for refusal. The time spent to approach all people, including those who were sexually non-active, was registered. Technical efficiency, the optimal utilisation of Abbreviations: Ct, Chlamydia trachomatis; PID, pelvic inflammatory diseases; STI, sexually transmitted infections given resources, 23 was assessed by the time required per person approached, to reach one person to discuss testing, to obtain one urine sample, and to detect one infected person.
Detection of Chlamydia trachomatis and gonorrhoea
Urine specimens were collected by the outreach workers and kept at room temperature until transport the next working day (maximum 60 hours) to the laboratory. Specimens collected at home were mailed to the laboratory, where they were stored refrigerated. DNA was isolated from urine specimens using the MagNA Pure LC system and tested using the Cobas Amplicor test (Roche Diagnostics, Almere, Netherlands). 24 Notification of results and treatment ID coded results were linked to personal data at the MHS. Non-infected subjects received their result according to their choice, together with a telephone number for inquiries. Those tested positive for Ct were phoned by the nurse, and offered the choice to be treated by the MHS or by their general practitioner (GP), and were advised to bring their current partner along. Directly observed treatment was according to current standards (Ct: single dose azithromycin 1 g; gonorrhoea: ciproxin 750 mg single dose) and provided free of charge. Partners in the last 6 months were assessed, and offered assistance in partner notification.
Data analysis
Participation rate was defined as the number of people who accepted a test kit, and test rate as the actual number who supplied urine of those who discussed testing with the outreach worker. Non-response was analysed by comparing participants with those who declined a test kit. Univariate logistic regression analyses for sexually active participants were performed with screening venue and demographic factors as independent variables and participation and test rate as well as diagnosis of Ct as the dependent variable. The 95% confidence intervals (CI) were calculated. The x 2 statistic was used to compare proportions. Statistical significance was considered to be p,0.05. Data were analysed with SPSS statistical software version 10.0 (SPSS, Inc, Chicago, IL, USA).
The medical ethics committee of the Erasmus MC stated that there was no objection to the study.
RESULTS
From September to December 2004, 28 street outreach sessions were held (average 10, range 1-27 people per session), 14 group sessions (average 10, range 4-20 people), and 13 school sessions (average 10, range 3-15 people). In street outreach, approximately 30% of those approached discussed testing. The study population included 556 individuals.
Participation and test rate
The overall participation rate was 43% (239/556) and the test rate 34% (190/556). Determinants for participation were sexual activity (47% versus 16%, p,0.001) and venue (street 27%, group 79%, school 52%). In street outreach, 16% (14/88) of the interested people delivered urine at the venue, and 51% (38/74) of those who took the kit home were tested. In the groups and at the school 90% (135/151) used the urine kit at the venue and 19% (3/16) of those who intended to mail the specimen did so.
Among those who indicated they were sexually active, 38% (172/447) were actually tested (table 1). The test rate was determined mainly by venue (street 17%, groups 80%, school 73%). The test rate by gender and ethnicity differed significantly only in the street setting (female 23% versus male 15% (p = 0.02); Dutch 44%, Surinamese/Antillean 13%, other 19% (p = 0.002)). There was no significant difference in test rate by gender and ethnicity in the other settings, nor was there a gender difference within ethnicities (data not shown).
Reasons for refusal
Of 316 people declining a test kit, 19% stated they have never been sexually active, 20% perceived they would not have any or only a small risk, 37% was not interested or did not have time, 5% was tested for chlamydia in the past months, and 19% stated other reasons. Of the 180 declining men, 50% said they were not interested. Among the 136 women who declined, sexual non-activity was the most common reason (42%).
Characteristics of the sexually active participants
In the sexually active group, 57% of the women had two to five, and 10% more than five lifetime partners; for men these percentages were 27% and 66%, respectively. These distributions were also found in the 15-19 year olds. Recent partner change in the last 2 months was reported by 26% of the women and 53% of the men. More women than men had ever been tested for STIs (31% versus 17%; p = 0.037), and of those tested, 28% of the women and 36% of the men reported a history of STI (Ct and gonorrhoea). In total 48% of the women and 13% of the men indicated having symptoms compatible with an STI.
Infection rates
With 25 cases among 172 sexually active participants, Ct positivity was 14.5 % (95% CI: 10.0% to 20.6%), and higher in women (20.2%) than in men (6.8%; p = 0.01). Ct positivity was highest in schools (24.5%), and among Surinamese/ Antillean participants (17.5%) (table 1). We found two cases of gonorrhoea (1.2%; 95% CI: 0.3% to 4.1%); one Ct coinfected female and one male.
Notification of results, treatment, and partner notification All but two non-infected participants could be notified of their results; 88% by SMS, 4% by telephone, 4% by email, and 3% by mail. After receiving the SMS message, six participants called the STI nurse for further information. All 26 infected participants were informed by phone and 25 were treated at the Municipal Health Service. Of the infected people, five (19%) said they did not have a GP, nine (35%) consented, and 11 (42%) withheld consent for the Municipal Health Service to inform their GP.
The 26 infected people named 45 partners (mean 1.7) in the previous 6 months. The median number of partners of infected men during the last 6 months was 1.5 (1-3), while for women this was 1.0 (1-6). Notably, of 20 infected women (five of them native Dutch), 19 (95%) had partners of nonDutch ethnicity.
Ten partners were anonymous and 35 partners could be notified. Eighteen index cases (69%) had a current partner at the time of testing; of those two (11%) who tested negative, 12 (67%) were treated and four were referred by the index to their physician.
Efficiency From the response rates at different venues it shows that the efficiency of community based testing varies considerably by venue. Figure 1 shows the time required (in minutes) to approach one person, to find a person who is willing to discuss testing, to ultimately obtain one urine specimen, and to find one infected person by venue. 
DISCUSSION
The test rate of Chlamydia trachomatis was high in the group and school settings (73-80%) compared to the street setting (17%). A crude Ct prevalence of 14.5% indicates reaching a high risk group for Ct infection, with the highest Ct prevalence (24.5%) at the school. To our knowledge this is the first report of a study combining health education and outreach testing in Europe. An additional feature is the innovative use of SMS as a communication tool. The main determinant of test uptake was the setting. The low street based test rate (17%) is in line with field based projects elsewhere 15 17 and can be explained primarily by the unexpected approach of people. The test rate at the school was similar to the comparable school based study of Cohen et al (59-67%). 12 A higher test rate of women compared to men was found only in the street setting. Notably, in the group and school settings the test rate among individuals of non-Dutch ethnicity was similar for both men and women to individuals of ethnic Dutch (65-80%). This is contrary to population based postal screening, where the test rate for men and those of non-Dutch ethnicity was lower than in women and those of Dutch ethnicity. 9 25 It should be kept in mind, however, that our data have the limitation of a small sample size and short study duration.
Compared to the Ct prevalence found in Rotterdam during a population based screening, Ct rates were higher in the present study in Dutch participants (11.4% versus 3.1%), Surinamese/Antillean participants (17.5% versus 12.6%), and other ethnic groups (12.8% versus 3.7%). 9 25 This indicates that we have succeeded in finding a high risk group. The Ct prevalence is comparable to that of the Rotterdam STI clinic in 2004 (overall 10%, and 16% in Surinamese/Antillean visitors). The most striking Ct positivity level was 24.5% at the vocational training school. Whether such infection rates would be found repeatedly in school screening on a larger scale remains to be seen; in the United States in routine school based Ct screening the rates were between 8% and 20%. 11 12 26-29 Our gonorrhoea rate was lower (1.2%) than in field based testing in the United States (2.5-4.9%). 16 17 30 The rate of Ct gonorrhoea co-infection was 4% (1/25) . This rate suggests that chlamydia infected people should also be advised to be tested for other STIs.
Community based testing includes challenges such as motivation of people who do not actively seek care, confidentiality, communication of results, and treatment of those infected. Maintaining privacy is important, especially for adolescents living with their parents. We therefore asked the participants how they would like to receive results. Most preferred SMS. The treatment rate in outreach testing varies from 61% to 100% 13 15-19 30 and only two studies from the United States reported partner treatment rates (56 and 77%). 15 18 Our treatment rate of index cases was 100%. In total 78% (14/18) of the current partners either tested negative or were treated at the Municipal Health Service. Participants preferred not to consult their GP. This suggests lack of trust in confidentiality during STI consultation, and the need of youth friendly sexual health care.
Outreach workers experienced the combination of prevention activities with a test offer as enriching. They reported more in-depth discussions in the field, but it remains to be seen whether increased interest in sexual health has a positive effect on safe sex behaviour in the high risk group.
Currently, there is no Ct screening programme in the Netherlands, but a policy exists of offering active STI testing to high risk groups. The current study was performed to explore the application of such a policy targeting a hard to reach risk group. The street setting was least efficient, but as many of these young people might not access health care otherwise; this service may provide a safety net offered by the Municipal Health Service. 29 31 In group and school settings the offering of Ct testing was most efficient in terms of people tested and infections found, compared to time investment (and thus costs). Our findings are in line with cost efficiency reports of school based screening, 12 with recent reports of community tailored outreach testing projects, 16 21 32 and the less favourable outcomes in street settings. 15 However, a cost efficiency analysis including effects on population level cannot be performed at this micro-level of activity.
Only a limited number of people can be contacted by outreach group activities. Our Municipal Health Service may reach about 1000 people per year. Assuming a Ct positivity of 10%, this means that 100 infections would otherwise probably remain undetected. Of course the individuals concerned may benefit from such a test offer, but this will not influence Ct prevalence in the population in any significant way. The settings described are individual testing facilities and cannot replace a systematic Ct screening programme. When looking at public health effects, it seems that targeting the vocational schools could reach large number of students (40 000), representing all ethnic groups of the Rotterdam population. If Ct screening were adopted in the Netherlands, schools might offer opportunities to increase the participation rate as an alternative testing facility for those who are hard to motivate by postal screening. This deserves further study. Technical advances, now permitting use of urine and self collected vaginal specimens, have offered multiple opportunities for screening for chlamydial infection. Screening can be invited and returned by mail using either urine or vaginal swabs 1 2 or be provided via internet contact, 3 with collection kits mailed or picked up at pharmacies or other locales. Specimens can be obtained in a wide variety of settings besides the clinical care environment-including at home, 1 2 at community gatherings, 4 5 in detention facilities, 6 schools, 7 and even from individuals who are accessed in street settings by outreach workers. 8 9 It seems the possibilities are limited only by the imagination of the researcher. However, all too often there has been little ''head to head'' comparison of such approaches, in terms of yield or efficiency.
The study by Götz and colleagues 10 helps address this need, by evaluating operational and efficiency aspects of screening in school, community group, and street settings. Although the study is a pilot and rather small (n = 556), the findings
